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SECTION 16230 (26 24 19)
MOTOR CONTROL CENTER
PART 1 GENERAL

1.1 SECTION INCLUDES

A. Motor Control Centers (MCC).

1.2 RELATED SECTIONS
A. Section 15055 – Motors

B. Section 16050 – Basic Materials & Methods
C. Section 16060 – Grounding

D. Section 16070 – Equipment Bases, Mats and Supports

E. Section 16072 – Electrical Supporting Devices

F. Section 16120 – Wire & Cables

G. Section 16220 – Motor Starters

H. Section 16225 – Motors & Motor Control

I. Section 169100 – Electrical System Controls
J. Section 16912 – Mechanical Systems Controls.

1.3 APPLICABLE DOCUMENTS

A. NEMA 250 – Enclosure for Electrical Equipment (1,000 Volts Maximum).

B. NEMA ICS 6 – Enclosures for Industrial Controls and Systems.

C. NEMA ICS 2 - Industrial Control and Systems Controller.

D. NEC (NFPA 70) National Electrical Code - Article 430.

E. UL 489 – Molded Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures.
F. NETA International Electrical Testing Association - Acceptance Testing Specification.

1.4 SUBMITTALS

A. Submit shop drawings, manufacturers’ instructions and product data under provisions of Section 01330, “Submittal Procedures”.

B. Indicate on shop drawings:

1. Enclosure NEMA rating and color.

2. Front and side views of motor control center enclosures with overall dimensions.

3. Conduit entrance provisions
4. Main incoming line entry provision.

5. Horizontal and vertical bus capacities, voltage rating and interrupting capacity.  Include materials of construction

6. Ground bus size and material of construction

7. Electrical characteristics including voltage, frame size and trip ratings, withstand ratings, and time-current curves of all equipment and components.
8. Nameplate legends.

1.5 TESTING

A. Factory Test:  All motor control centers and their components shall be given manufacturer's standard electrical and mechanical production tests and inspections.  The tests shall include electrical continuity check, dielectric tests for each circuit, and inspection for proper functioning of all components including controls, protective devices, metering, and alarm devices.

B. Field Test MCC: 

1. Visual and mechanical inspection after installation

(a) Inspect for physical damage, proper anchorage, and grounding.

(b) Check tightness of bolted connections.

C. Electrical Tests

1. Insulation tests

(a) Measure insulation resistance of each bus section phase to phase and phase to ground for one minute.  Test voltage and minimum acceptable resistance shall be in accordance with manufacturer's recommendations.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Section 011663 - “Product Delivery, Storage, and Handling Requirements”.

B. Handle in accordance with manufacturer's written instructions.  Lift only with lugs provided for the purpose.  Handle carefully to avoid damage to motor control center components, enclosure, and finish. Damage shall be repair before installation.
C. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
1.7 COMMISSIONING

A. Commissioning of a system or systems specified in this section is part of the construction process.

B. Documentation and testing of these systems, as well as training of the Owner’s operation and maintenance personnel, is required in cooperation with the Owner's Representative and the Commissioning Authority.

C. Project Closeout is dependent on successful completion of all commissioning procedures, documentation, and issue closure.

D. Comply with Section 01700 - Contract Closeout, for substantial completion details.

E. Comply with Section 01810 - Commissioning, for detailed commissioning 
1.8 RESPONSIBILITIES

A. The electrical equipment and distribution system components shown on the drawings is not intended to limit the equipment rating or size.  When motors furnished differ from the expected rating indicated, the CONTRACTOR shall make the necessary adjustments to wiring, conduit, disconnect devices, motor starters, branch circuit protection, and other affected material or equipment to accommodate the motors actually installed.

1.9 SUBSTITUTIONS

A. Submit under provisions of Section 01630, “Product Substitution Procedures”.

B. Substitutions may be considered when a product becomes unavailable through no fault of the contractor.

PART 2 PRODUCTS

2.1 MOTORS

A. The manufacturer of the motor control center shall also be the manufacturer of at least the following:

1. Molded case circuit breakers

2. Disconnect switches

3. Magnetic motor starters

4. Control and timing relays rated at 600 volts AC

5. Pushbuttons, lights, and selector switches, including remote mounted control stations

6. Meters, including ammeter, voltmeter, and solid-state metering devices

B. Motor control centers shall conform to the standards for NEMA ICS 2; Class I, type B diagrams and wiring.

C. The motor control centers shall be 600-volt class suitable for operation on a three-phase, 60-Hz system.  The system operating voltage and number of wires shall be as indicated, on project drawings.

D. MCC designated as service entrance rated shall include provision for termination of an incoming neutral conductor in conformance to NEC requirements.

E. Enclosure shall be ANSI/NEMA ICS 6 Type rated per project conditions (NEMA 1 Gasketed, NEMA 12 or NEMA 4X) enclosure.  Compartment doors shall be interlocked with compartment circuit breakers.  The interlock shall be fitted with a maintenance override.

F. Size and Arrangement

1. Motor control centers shall be of mechanical groupings of control center units, assembled into a lineup of control center sections.  Each control section shall be nominally 90-inches tall by minimum 20-inches deep.

2. MCC's shall be designed to not exceed the space requirements as indicated on the Contract Drawings, including spaces, spares, and future compartments.  MCC's shall be subject to rejection for exceeding the lengths indicated where allotted space is critical.

3. Equipment within the MCC may be rearranged at the discretion of the manufacturer, providing the MCC provides the spares, space, and future provisions indicated.

4. All switches and circuit breakers used as switches shall be located so that the center of the grip of the operating handle of the switch or circuit breaker, when in its highest position, will not be more than 6-feet 7-in

G. Components: 

1. Buses

(a) A continuous copper ground bus shall be provided with full width of the motor control center line-up.

(b) The main horizontal bus shall be tin-plated copper located within an isolated compartment.  The bus current capacity shall be rated as scheduled, but in no instance less than the main lug or main breaker frame size.

(c) The vertical bus in each section shall consist of a single tin-plated copper conductor per phase with a current capacity as scheduled.  The vertical bus shall be completely isolated and insulated, and shall extend the full height of the section wherever possible.

(d) Fully rated continuous copper neutral bus shall be provided through the control center.  Lugs of appropriate capacity shall also be provided.

(e) All power buses shall be braced to withstand the calculated RMS Symmetrical amperes, minimum. 
2. Wireways:  A separate minimum 4” wide vertical wireway shall be provided adjacent to each vertical unit, and shall be covered by a hinged door.  Each individual unit compartment shall be provided with a side barrier to permit pulling wire in the vertical wireway without disturbing adjacent unit components.  Horizontal wireways, minimum 12” at the top and 6” at the bottom, shall be continuous for the entire length of the motor control center and shall have openings between adjacent sections.

H. Cabinet

1. Structural members shall be fabricated of not less than 12 gauge steel and side and top panels and doors shall be not less than 14 gauge steel.

2. Spaces designated as "SPACE" or "BLANK" shall include blank hinged doors and vertical bus bars.

3. Control units inside compartments shall be clearly identified with tags or stencil markings.

4. Each control unit including spares, spaces and blanks, lights, and devices shall be identified by an engraved nameplate.  Identification shall include circuit number as indicated.

5. Each motor control center shall be fitted with the manufacturer's nameplate which shall include the NEMA Standard electric rating and other pertinent data, including manufacturer, sales order number, date of manufacture, and place of manufacture.

6. Motor control centers shall be field or factory marked to warn qualified persons of potential electric arc flash hazards per NEC 110.  

7. Where "L" or "U" shaped MCC layouts are indicated, corner compartments shall have similar current and short circuit ratings as functional compartments.

8. Fans, heat exchangers, transformers, capacitors, junction boxes, or other devices may not be fastened to or supported from the motor control center enclosure.

9. Finish for motor control center shall be light gray, ANSI 61.  The panels shall be given 2 coats of primer inside and out and 2 coats of enamel finish.  External colors other than ANSI 61 will not be acceptable.

10. Each section shall be dead-front and dead-back construction.  Rear access shall not be necessary for inspection and maintenance.  The structure arrangement shall be for front only mounting of units.

11. Power cables to the motor control center shall be either top or bottom feed as indicated on the project drawings.  Provide all necessary lugs, clamps, and supports to terminate incoming power cables.

I. Main Overcurrent Protection:  As scheduled

J. Feeder Tap Units:  As scheduled

K. Fusible Switch Assemblies:  NEMA KS 1; FS W-S-865; quick-make, quick-break, load interrupter enclosed knife switch with externally operable handle.  Provide interlock to prevent opening front cover with switch in ON position.  Handle lockable in OFF position.

L. Fuse Clips:  FS W-F-870 - Designed to accommodate Class R fuses

M. Coil Operating Voltage:
120 volts, 60 Hertz.
Coordinate other voltages with Controls Contractor prior to ordering.  All control voltage shall be 120 volts or less.

N. Overload Relay:  NEMA ICS 2; electronic motor logic protection

O. Auxiliary Contacts:  NEMA ICS 2; two field convertible contacts in addition to seal-in contact shall be provided.

P. Indicating Lights:  NEMA ICS 2; RUN: green in front cover shall be provided.

Q. Selector Switches:  NEMA ICS 2; HAND/OFF/AUTO, locking type, in front cover shall be provided.

R. Relays:  NEMA ICS 2; provide as necessary for control functions.

S. Control Wiring: Comply with Section 16120 – Wire & Cables
T. Control Power Transformers:  120 volts secondary in each motor starter shall be provided.  All control voltage shall be 120 volts or less.

U. Phase Failure, Overvoltage, and Undervoltage Relays:  Provide contacts and locking potentiometers with overvoltage or undervoltage adjustments and LED indicators. 
2.2 MANUFACTURER
A. Square D

B. Cutler Hammer 

C. Siemens

D. General Electric

PART 3 EXECUTION

3.1 INSTALLATION

A. Motor control centers shall be installed on 3-1/2-inch concrete pads.  After leveling and shimming, the CONTRACTOR shall anchor motor control centers to concrete pads, and shall grout so that no space exists between the pad and support beams.
B. Install motor control equipment in accordance with manufacturer's instructions.

C.  Motor starters supplied by the Electrical Contractor unless otherwise indicated.

D. Install fuses in fusible switches.

E. Select, install, and adjust electronic logic heater elements in motor starters to match installed motor characteristics.

F. Motor Data:  Provide engraved nameplates, securely mounted to the door exterior, for each motor starter enclosure door identifying motor served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating.

G. Install in accordance with manufacturer's instructions and per NEC 110.

H. The CONTRACTOR shall:
1. Torque all bus bar bolts to manufacturer's recommendations.  Tighten all sheet metal and structure assembly bolts.

2. Adjust all Motor Circuit Protector (MCP) devices to the instantaneous trip setting position recommended for the actual horsepower and full load amps of the motor.  Verify that overload devices are proper for equipment installed; make necessary changes in overload devices as required for motors having power factor correcting capacitors.

3. After equipment is installed, touch up scratches and verify that nameplate and other identification is accurate.

4. Provide high voltage switchboard matting in front of the entire length of the MCC.  The mat shall be 1/4-inch thick and 36-inches wide.

END OF SECTION
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